Karyological analysis reveals two new polyploid marguerite taxa (Leucanthemum,Compositae
Introduction
The genus Leucanthemum Mill. (marguerites, ox-eye daisies; Compositae, Anthemideae) comprises 42 flowering plant species (Euro+Med 2006+) distributed all over the European continent and represents an attractive system for studying reticulate evolution on the diploid (Oberprieler & al. 2014; Konowalik & al. 2015; Wagner & al. 2017 ) and polyploid (Oberprieler & al. 2011 (Oberprieler & al. , 2014 Greiner & al. 2012 Greiner & al. , 2013 level. While working towards an evolution-based taxonomy of ox-eye daisies throughout their natural distribution range in C and S Europe, we found a new, octoploid chromosome number for populations of a taxon described as L. vulgare [subsp. glaucophyllum] var. esterellense by Briquet & Cavillier (1916) in their treatment of Compositae in Émile Burnat's Flore des Alpes maritimes. This taxon was putatively assigned to L. adustum (W. D. J. Koch) Gremli by Tison & de Foucault (2014) . Leucanthemum adustum is a species occurring in the W and E parts of the Alps, from which L. vulgare var. esterellense deviates karyologically (hexaploid vs octoploid), morphologically (leaves somewhat glaucescent, involucral bracts less dark margined) and ecologically (growing on acidic instead of calcifer-222 Vogt & al.: Two new polyploid Leucanthemum taxa in S France and NW Italy ous soils). Accordingly, a clarification of its evolutionary relationships to other co-distributed Leucanthemum species was initiated using karyological, morphological, and molecular sources of evidence. The results of this study are on the way to being published (C. Oberprieler and collaborators, submitted) and support the taxonomic independence of L. vulgare var. esterellense. The present contribution, however, is intended to communicate chromosome numbers of the study group and to draw the necessary nomenclatural consequences.
Material and methods
The present study comprises chromosome counts for the three varieties of Leucanthemum vulgare subsp. glaucophyllum (Briquet & Cavillier 1916) (i.e. L. vulgare var. esterellense, L. vulgare var. glaucophyllum and L. vulgare var. subglaucum) , along with the co-distributed L. pallens, with which mixed stands are formed in some regions. Chromosome numbers were obtained from somatic mitoses of root tips of plants collected in the field and cultivated in the Berlin Botanic Garden or raised from seed. Root tips were pre-treated with hydroxyquinoline (0.002 molar aqueous solution) for 2 hours, fixed in 96 % ethanol/ glacial acetic acid (3:1) and refrigerated. Hydrolysation was carried out with 1 -2N hydrochloric acid for 10 -15 minutes at 60°C. For chromosome staining root tips were squashed in aceto-orcein. Chromosome counts were made for several plants of a common seed origin. Five to ten meta phase stages were examined for every plant.
Voucher specimens of the original collections and of plants cultivated in the Berlin Botanic Garden are deposited in B.
Results
Results indicate that the three putative varieties of Leucanthemum vulgare subsp. glaucophyllum exhibit three different ploidy levels: While the typical L. vulgare var. glaucophyllum is characterized by a decaploid chromosome number, L. vulgare var. esterellense was found to be an octoploid, and L. vulgare var. subglaucum to be a hexaploid. In one of the sampled localities (Monte Bignone near Alassio, Italy), where populations of L. pallens (hexaploid) and L. vulgare var. glaucophyllum were found growing in close proximity, individuals with intermediate ploidy levels were found (heptaploids, octoploids).
Discussion
Following the presently provided karyological evidence, we consider it well supported that the three varieties of Leucanthemum vulgare subsp. glaucophyllum constitute three different evolutionary lineages that merit acknowledgement as three independent species. While these taxonomic consequences have been drawn already in the cases of the hexaploid L. vulgare var. subglaucum (through its original description at specific rank as L. subglaucum de Laramb.) and the decaploid L. vulgare var. glaucophyllum (by Jahandiez 1922) , raising of the octoploid L. vulgare var. esterellense to specific rank is proposed here.
Additionally, owing to the observation of recently formed hepta-and octoploid hybrids between the hexaploid Leucanthemum pallens and the decaploid L. glaucophyllum in areas of joint occurrence (as in the mixed stand on Monte Bignone studied in the present contribution), we propose the name L. ×marchii for these karyologically and morphologically intermediate plants. This nothospecies epithet acknowledges P. Marchi, who in Marchi & al. (1983) first reported on hybridization between L. pallens and L. glaucophyllum and the occurrence of octoploid hybrid individuals in these stands. 
Chromosome number -2n = 72 (octoploid).
Distribution -S France, where the species is endemic to the Massif de l'Esterel and adjacent areas (Briquet & Cavillier 1916 Chromosome number -2n = 90 (decaploid) (Favarger & Villard 1965 , 1966 .
Distribution -NW Italy (Liguria), where the species is endemic to the Ligurian Alps (Lo Presti & al. 2018) . Chromosome number -2n = 63, 72 (heptaploid, octoploid) (Marchi & Illuminati 1974 Chromosome number -2n = 54 (hexaploid) (Favarger 1975) .
New chromosome counts
Distribution -S France (Massif Central), where the species is endemic to the Cevennes and the Montagne noire (Tison & de Foucault 2014) .
Remarks -The sole available specimen collected prior to publication of the name Leucanthemum subglaucum is selected as as the lectotype. Chromosome number -2n = 54 (hexaploid) (Favarger & Villard 1965 , 1966 Marchi 1972; Marchi & Illuminati 1974; Ritter 1974; Favarger 1975; Marchi & al. 1983; D'Ovidio 1986; Vogt 1991) .
Distribution -NE Spain, S France, N Italy (Vogt 1991; Tison & de Foucault 2014; Lo Presti & al. 2018) .
Remarks -This species displays a considerable resemblance to the tetraploid taxon Leucanthemum ircutianum subsp. leucolepis (Briq. & Cavill.) Vogt & Greuter, which is distributed in C and N Italy and in the Balkan Peninsula (Slovenia, Croatia, Bosnia and Herzegovina, Serbia). For a final decision on the delimitation of these two taxa, a more detailed study based on a denser sampling on the Apennine and Balkan Peninsulas is necessary. The name and description of Chrysanthemum pallens Perreym. were provided (in litt.) by Jacques Étienne Gay, who examined herbarium specimens sent to him by Jean Honoré Perreymond. Gay's handwritten description is attached to the holotype specimen in his personal herbarium, which is kept in K ([K000929449]). 

